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Fomn PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/N LOO/00227 



I. Basis of the r port 

1 . With regard to the elements of the international application (Replacement sheets whicti have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1-5 as originally filed 

Claims, No.: 

1-15 as received on 06/04/2001 with letter of 06/04/2001 

Drawings, sheets: 

1/2,2/2 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority In written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. - - - - 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

H the claims, Nos.: 16-33 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the annendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-15 

No: Claims 

Inventive step (IS) Yes: Claims 1-15 

No: Claims 

Industrial applicability (lA) Yes: Claims 1-15 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the intemational application have been noted: 
see separate sheet 
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EXAMINATION REPORT - SEPARATE SHEET 



Reference is made to the following document: 
D1: DE 19736503 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

The invention relates to an actuator to convert a rotary movement into a linear 
translation comprising a housing, a motor, a screw and-nut mechanism and a gear 
reduction mechanism. 

A similar actuator is known from D1 . 

It is an object of the invention to design an actuator with compact dimensions. 

This object is according to the characterizing portion of claim 1 solved in that the 
gear ring of the reduction mechanism is integrated with the screw of the screw 
and nut mechanism. (In D1 the gear ring of the reduction mechanism is integrally 
connected to the nut instead of to the screw. Although the invention seems a 
trivial alternative constructional measure, it cannot be derived from D1 because it 
would also involve an alternative construction of non-rotatably connecting the nut 
to the housing.) 

Hence, this alternative is neither known from, nor rendered obvious by the 
available prior art. The subject-matter of claim 1 is therefore new and inventive; 
claim 1 fulfills the requirements of Article 33 PCT. Claims 2-15 are dependent on 
claim 1 and as such also meet the requirements of the PCT with respect to 
novelty and inventive step. 
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Re Item VII 

Certain defects in the international application 

Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in the document D1 is not mentioned in the description, nor is this 
document identified therein. 

The description is not in conformity with the claims as required by Rule 5.1 (a)(iii) 
PCT. In particular, the embodiment of figure 3 does not form part of the invention. 
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Claims 



1 . Actuator, comprising a housing (1), which contains a motor (2) and a screw 
5 mechanism (3), said screw mechanism (3) comprising a screw (16) and a nut (1 7) one 
of which is rotatably supported with respect to the housing (1), and a gear reduction 
mechanism (4) connecting the rotor (7) of the motor (2) to the rotatable scew (16) or 
nut (17), said gear reduction mechanism (4) comprising at least a concentric gear ring 
(25) with radially inwardly directed teeth, an excentrically positioned gear wheel (24) 

10 having radially outwardly directed teeth wherein the outer diameter of the gear wheel 
(24) is smaller than the inner diameter of the gear ring (25), such that the teeth of said 
gear wheel (24) and gear ring (25) engage each other along a part of their 
circumferences, and at an opposite part of their circumferences are out of engagement, 
said excentric gear wheel (24) being rotatable accommodated on an excentric hub (23) 

15 which is connected to the rotor (7) of the motor (2 \ characterised in that the gear ring 
r25^ is integrated with the s crew ri6^ of the screw menham'g m (3\ said screw ri6^ 



being rotatablv supported with relation to the housing H 
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Claims 



1 . Actuator, comprising a housing (1), which contains a motor (2) and a scre> 
mechanism (3), said screw mechanism (3) comprising a screw (16) and a nufQl 7) one 
5 of which is rotatably supported with respect to the housing (1), find a reduction 
mechanism (4) connecting the rotor (7) of the motor (2) to the rotdCable scew (16) or 
nut (17), characterized in that the gear reduction mechanism^) comprises at least a 
concentric gear ring (25) with radially inwardly direcjedteeth, an excentrically 
positioned gear wheel (24) having radially outwardly directed teeth wherein the outer 
10 diameter of the gear wheel (24) is smaller ttum the inner diameter of the gear ring (25), 
such that the teeth of said gear wheel p4j and gear ring_(25-) engage each otheralong a 
part of their circumferences, and^Tan opposite part of their circumferences are out of 
engagement, said excentric sear wheel (24) being rotatable accommodated on an 
excentric hub (23) whi^h^is connected to the rotor (7) of the motor (2). 



2. Actuatpr^ccording to claim 1, wherein the gear ring (25) is integrated with 
the screy(^16) of the screw mechanism (3), said screw (16) being rotatably supported 
wj^hrelation to the housing (1). 



z 

20 7. Actuator according to claim I wherein the rotor (7) of the motor (2) is 

rotatably supported on the outer ring (10) of a support bearing (1 1), said outer ring (10) 
being integrated with the screw (16) and the gear ring (25). 



3 



Actuator according to claim ?, wherein the rotor (7) by means of a radially 
25 inwardly extending flange (21) is connected to the excentric hub (23). 



4 ^ 

^. Actuator according to claim ^, wherein a positive back-drive mechanisme 
(30) is connected to the flange (21) and the housing (1). 

30 ^. Actuator according to claim ^, wherein the positive back-drive mechanism is 
a spiral spring (30). 

6 

Actuator according to any of the preceding claims, wherein the extenric gear 
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7 

wheel (24) is rotatably supported with respect to the excentric hub (23) by means of a 
rolling element bearing (30). 

fl. Actuator according to any of the preceding claims, wherein the motor (2) is 
an electric motor, the slator (6) of which is connected to the housing (1). 

J> 

7. Actuator according to any of the preceding claims, wherein the gear reduction 
mechanisme (4) is at the end of the screw mechanism (3) opposite tlie end thereof 
engaging an actuating means (38) for a brake pad (39). 

Actuator according to any of the preceding claims, wherein the screw (16) of 
the screw mechanism (3) is rotatably supported by means of a support bearing (11) 
with respect to a central support shaft (13), the gear ring (23) and the gear wheel (24) of 
the reduction gear mechanism (4) surrounding said central support shaft (13). 

}A . Actuator according to any of the preceding claims, wherein the screw (16) has 
a bore (35) containing a lubricant reservoir (36). 

I I 

yi. Actuator according to any of the preceding claims, wherein the gear reduction 
20 mechanism (4) and a positive back-drive mechanism (37) are contained in a gear 
reduction module (40). 

II 

V^. Actuator according to any of the preceding claims, wherein the gear reduction 
module (40) comprises a central support shaft (1 3) for supporting the screw mechanism 
25 (3). 

y(. Actuator according to any of the preceding claims, wherein the screw 
mechanism (3), a support bearing (1 1) for supporting the screw mechanism (3), the 
rotor (7) of the motor (2) as well as a bearing (9) for supporting the rotor (7) on the 
30 screw mechanism (3) are contained in a actuator module (41). 

I/. Actuator according to any of the preceding claims, wherein the housing (1 ), 
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the stator (6) and electric connections for the motor (2) are contained in a housing 
module (42). 



16. Actuator according to one claim I , comprising a housing (55), a nut (55) and 

5 screw (56) one of which is axially fixed with respect to the housing (51) and the crfher 
of which is axially displaceable with respect to the housing (51) for moving an/ 
actuating head (71), as well as a motor (57) which comprises a stator (58) cj2^nnected to 
the housing (5 1 ), and a rotor which is dri vingly connected to a rotatable part (56) of the 
screw actuator (54), the housing (51) having a bore (60) accommodatUig at least the nut 

10 (55) and/or screw (56), an axially fixed part (55) of said nut (55) or^^rew (56) being 
supported with respect to a radial support abutment (61) v/hich e^aends inwardly in the 
bore (60), wherein the rotor (59) of the motor (57) supported K^tatably on a sleeve (63), 
said sleeve (63) engaging the fixed part (55) and extendine^ay from the actuating 
head (71), said sleeve (63) having a radially outwardly e;«ending sleeve flange (64) 

1 5 which is interposed between said support abutment (6^), and the axially fixed part (55). 

1 7. Actuator according to claim 16, wherein tKe flange (54) of the sleeve (63) is 
supported on an abutment surface (62) of the^upport abutment (61) which faces an 
actuating head (71) connected to the axiajiy displaceable nut (55) or screw (56) for 

20 exerting a compressive force. / 

1 8. Actuator according to clain/l6 or 17, wherein the nut (55) is fixedly 
supported within the housing^l), said nut (55) having a radially outwardly extending 
nut flange (65) facing the o)i>(twardly extending sleeve flange (64) and overlapping the 

25 inwardly extending suppmt abutment (61). 

1 9. Actuator accjgfrding to claim 1 8, wherein the outwardly facing surfaces of 
sleeve flange (bf) and the nut flange are curved in axial cross section, so as to allow 
swivelling oc^ilting of said nut and sleeve due to misalignment forces. 

30 / 

20. Actuator according to claim 18 or 1 9, wherein the nut (55) has a nut extension 
(66)^e:ktending beyond the nut flange (65) and inside the support abutment (61), the 
sleeve (63) having an axially extending support part (67) which is accommodated 

^etween said nut extension (66) and the support abutment (61). 
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3 1 , Actuator according to claim 30, wherein the gear wheel mechanisnu^'s 
connected to a central drive shaft (76) which is rotatably suppojJedirTthe housing (51) 
and which extends into a bore (77) in the screw (76},-5ai^drive shaft (76) being non- 
rotatably coupled to the screw (56) through-d^spline/groove mechanism. 



10 



32. Actuator accoKtmg to claim 31, wherein a lubricant dosing module (79) is 
accommetlated in the bore (60) of the screw (66). 



Brake calliper, comprising a claw piece with at least two brakes, and an 
actuator according to any of the preceding claims. 
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Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless othenwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1 (b)). 
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the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
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Certain claims were found unsearchable (See Box I). 
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4. With regard to the title. 

pT) the text is approved as submitted by the applicant. 

I I the text has been established by this Authority to read as follows: 



With regard to the abstract. 

I I the text is approved as submitted by the applicant. 

nn the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
L— I within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. J 

[X| as suggested by the applicant. Q None of the figures. 

I I because the applicant failekj to suggest a figure. 

I I because this figure better characterizes the invention. 
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Box III TEXT OF THE ABSTRACT (Continuation of item 5 of the first sheet) 



The abstract is modified as follows: 

A screw actuator comprises a housing "(1)", a nut "(A)" 

and a screw "(16)" one of which is axially fixed with 

respect to the housing and the other of which is 

axially displaceable with respect to the housing for 

moving an actuating head, as well as a motor "(2)" which 

comprises a stator "(6)" connected to the housing, and 

a rotor "(7)". The rotor "(7)" of the motor is supported rotatably 

on a sleeve "(8)", said sleeve has an inwardly direted 

flange "(21)", which carries an excentric hub "(23)". 

The excentric hub "(23)" rotatably supports a gear wheel "(24)" 

through bearing "(30)", the outer teeth of which gear wheel 

"(24)" engage the inwardly directed teeth of the ring gear 

"(25)". The ring gear "(25)" is driving screw "(16)" which is 

rotatably supported in the housing "(1;"* The nut ^^17)" 

of the screw mechanism "(4)" is Tli^abTy, but not rotatably 

with respect to the housing. Through the screwthreads 

"(18,19)" and balls "(20)", the rotary motion of the screw 

"(16)" is converted into a linear motion of the nut "(17)", 

which is contained in a cylinder space "(32)" in the 

housing "(1)". 
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6. Additional observations, if necessary: 

V Reasoned statemert under Article 35(2) whh regard to novelty. Inventive step or industrial applicability; 
' ^ ^wjioF.at'«^"s ftunporting such statemen t 

1. Statement 
Noveity (N) 

inventive step (IS) 



Yes: 


Claims 


1- 
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No: 


Claims 






Yes: 


Claims 


1 


-15 


No: 


Claims 






Yes: 


Claims 


1 


^16 


No: 


Claims 







2. Citations and explanations 
see separate sheet 

VII Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Reference is made to the following document: 
D1: DE 19736503 



statement under Article 35(2) with regard to novelty, invenliv. step or 
I!lZ?a^ical«..ty; citations and explanation, supporting such sU«>m.n, 

The invention relates to an actuator to convert a rotanr movemem into a ""^ar 

. . „ ^y-r«i»»_aoH_nirf_rneGhan!sm-and_a^gear 

tTanslatiorrcompnsing-a-housii igr- i • i^i-^' . « 

reduction mechanism. 

A similar actuator is known from D1 . 

It is an object of the invention to design an actuator with compact dimensions. 

This object is according to the characterizing portion of claim 1 solved In that th 
gear ring of the reduction mechanism is integrated with the screw of the screw 
and nut mechanism. (In D1 the gear ring of the reduction mechanism is integrally 
connected to the nut Instead of to the screw. Although the invention seems a 
trivial altemative constructional measure, it cannot be derived from Dl because it 
would also involve an altemative construction of non-rotatably connecting the nut 
to the housing-) 

Hence, this altemative is neither known from, nor rendered obvious by the 
available prior art. The subject-matter of claim 1 is therefore new and inventive; 
claim 1 fulfills the requirements of Article 33 PCT. Claims 2-15 are dependent on 
claim 1 and as such also meet the requirements of the PCT with respect to 
novelty and Inventive step. 
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Certain defects in the international application 

contrary to the requirements of Rule 5.1(a)(u) PCT. the relevant background art 
disclosed in the document Dl is not mentioned in the descnption. nor .s this 
document identified therein. 

The description is not in oonfomity with the claims as required by Rule 5.1(a)<iil) 
TOT rn particular, the embodiment of figure 3 does no. fom, part of the .nvention. 
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Clainas 

1 Actuator, comprising a housing (1 ), which contains a motor (2) and a screw 
n;ecb3nism(3).saidscrewmechanism(3)con.prisingascrew(16)andanut(^^ 

of which is rotatably supported with n:spect to the housing (1), and a gear reducUon 
n^echanism (4) connecting the rotor (7) of the motor (2) to the rotatable scew ( 1 6) or 
nut (17), m gear reduction mechanism (4) comprisfflg at least a concentnc gear nng 
(25) with radially inwardly directed teeth, an excentxicaUy positioned gear wheel (24) 
having radially outwardly directed teeth wherein the outer diameter of the gear wheel 
(24)is^^ihanthe innerdiameter of die gear (25). suchthat the t^ of W 
gear wheel (24) and gear ring (25) engage each other along a part of their 
drcumferences, and at an opposite part of their circumferences are out of engagem«rt 
said excentric gear wheel (24) being rotatable accommodated on an excentric hub (23) 
which is connected to the rotor (7) of the motor (2) j^hflT?9teriy^ in ttifl t thff pear rwg 



hcripyrotatabl 
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■j;;;;^^^^^^^^ ^ housmg (1), which contains a motor (2) and a scre> 

„;echanism (3). said scr^ mechanism (3) comprising a screw (16) and a^(17) one 
of which is rotatably supported with respect to the housing (I), andag^ teduciion 
„.echanism (4) connecting the rotor (7) of the motor (2) to the r^ble scew (16) or 
nut (1 7) characterizedint^ the gear reduction mechanisr^) comprises at least a 
concentric gear ring (25) with radially inwardly direcj^tee*. an excentncally 
positioned gear wheel (24) having radially outw^y directed teeth wherein the outer 
diameter of d^e gear wheel (24) is smaller ^J^^iTthe inner diameter of the gear nng (25), 
such that the tee* of »id g^rWeem4)^d g^^^ 

part of their circumferences, and^ opposite part of their circumferences are out of 
engagement, said excentric^ wheel (24) being rotatable accommodated on an 
cxcentric hub (23) whi^h^connected to the rotor (7) of the motor (2). 

2 Actuatpr^rding to claim 1. wherein the gear ring (25) is integrated with 
the scr^^) of the screw mechanism (3), said screw (1 6) being n,tatably supported 
wjth^lation to the housing (1 ). 



20 ^ Actuator according to claim 1 wherein the rotor (7) of the motor (2) is 

rotatably supported on the outer ring (10) of a support bearing (1 1). said outer ring (10) 
being integrated with the screw (16) and the gear ring (25), 



^ f(. Actuator according to claim 7, wherein the rotor (7) by means of a radially 
25 inwardly extending flange (21) is connected to the excentric hub (23). 

*1 ^. Actuator according to claim ^, wherein a positive back-drive mechanisme 
(30) is connected to the flange (21) and the housing (I). 

30 \ Actuator according to claim wherein the positive back-drive mechanism is 
a spiral spring (30). 

^i. Actuator according to any of the preceding claims, wherein the extenric gear 
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»hecl (24) is »»«b,y .»pp»r«d «i* respect L *= excenUic hub (23) by me^s of. 
rolling element bearing (30). 

Actuator accocding to any of the preceding claims, wherein the motor (2) is 
an electric motor, the stator (6) of which is connected to the housmg (1). 

^9 Actuator according to any of the preceding claims, wherein the gear reduction 
mechanisme (4) is at the end of the screw mechanism (3) opposite the end thereof 
engaging an actuating means (38) for a brake pad (39). 

% Actuator acco«ling to any of the preceding claims, wherein the screw (1 6) of 
the screw mechanism (3) is rotatably supported by means of a support bearing (1 1) 
with aspect to a central support shaft (1 3), the gear ring (23) and the gear wheel (24) of 
the reduction gear mechanism (4) surrounding said central support shaft (1 3). 



10 



15 



20 



Actuator according to any of the preceding claims, wherein the screw (16) has 
a bore (35) containing a lubricant reservoir (36). 

^ I2 Actuator according to any of the preceding claims, wherein the gear reduction 
mechanism (4) and a positive back-drive mechanism (37) are contained in a gear 
reduction module (40). 

% Actuator according to any of the preceding claims, wherein the gear reduction 
module (40) comprises a central support shaft (13) for supporting the screw mechanism 



25 (3). 



'ir. Actuator according to any of the preceding claims, wherein the screw 
mechanism (3). a support bearing (1 1) for supporting the screw mechanism (3). the 
rotor (7) of the motor (2) as well as a bearing (9) for supporting the rotor (7) on the 
30 screw mechanism (3) are contained in a actuator module (41). 

^ V Actuator according to any of the preceding claims, wherein the housing ( 1 ), 
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the stator (6) and electric connections for the motor (2) are contained in a housing 
module (42). 



10 



15 



20 



25 



s=,c» (56) on. of «hich is adal.y Oxed wiU. re>p«t«, tt.e housing (51) ™ltt» ««he, 
of *h,ch U axi>Hy d-.sp.acc.blc wiU, «spcC ,o O-e housing (51) for '^^^'f^ 

housing (5 1 ), and , ro»r which is drtvingly co™.cc«d U, . r„««hly^ (56) of *c 
^ .c.u,.o. (54, .he housing (5 i) having a ho« (60) 3ccon.n.oda«/g a »s .he nu. 
,55) and/or screw (56). an »>ially fixed parU55) of s«d nu. (55) yo«w{56) bcmg 

to suppor, abuhnen. (61) wIffiH«Ujs-.„««.y m^- 

^(60). wherein *e ro»r (59) of *e n,o«r (57) supported »(Ubly on a sleeve (63). 
said sleeve (63) engaging *a fixed pan (55) and ex.e»iin^«ay Irom 
head (7 1). said sleeve (63) having a radially .u.wardly e/toKUng sleeve flange (64 
which is in«rpos«i be.we«. said support abu^ent WiS. and fte «<i.ily fixed par. (55). 

,7 Acoalor according .o claim 16. wherein/i flange (54) of the sleeve (63) is 
supported on an abuUnen. surf^e (62) of *?4.pport abuuncn. (61) which faces an 
a«ua,ing head (71) connected to .he ^ciaH^ dispi«:«*Ie nu. (55) or scr.w(56) for 

exerting a compressive force, 

1 8 Actuator according to clain/e or 17, wherein the aut (55) is fixedly 
supported >vithi« the housing/t), said nut (55) having a radially outwardly extendmg 
nut flange (65) facing theXardly extending sleeve flange (64) and overlapping the 
inwardly extending suppdrt abutment (61). 

,9 Actuator acc^iog to claim 1 8, wherein the outwardly facing surfaces of 
sleeve flange (l/and the nut flange are curved in axial cross section, so as to allow 
swivelling orating of said nut and sleeve due to misalignment forces. 



30 



20 A<Zator acconling to claim 18 or 19. wherein the nut (55) has a nut extension 
(66) /lending beyond the nut nange (65) and inside the support abutment (61). the 
ske4 (63) having an axially extending support part (67) which is accommodated 



elween said nut extension (66) and the support abutment (61 ). 
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31. Actuator according to claim 30, wherein the gear wheel mechanism ( 
connected to a central drive shaft (76) which is rotatably suprojIed'Tnthe housing (51) 
and which extends into a bore (77) in the screw (76),,s«dtfdbive shaft (76) being non- 
rotatably coupled to the screw (56) througb-^^pline/groove mechanism. 



10 



32. Actuator according to claim 3 1 , wherein a lubricant dosing module (79) is 
accomffiedated in the bore (60) of the screw (66). 



■33^. Brake calliper, comprising a claw piece with at least two brakes^ and an 
actuator according to any of the preceding claims. 



AMENDED SHEET 



11/29/01 THU 16:11 FAX 703 836 2787 



OLIFF & BERRIDGE, PLC 



@001 



QLIFF iSL BERRIPGE^ PLC 

ATTORNEYS AT LAW 

2 77 South Washington STf^ecr. Suite 500 

ALEXANDRIA. ViRCSlNIA 223 I 4- 



Telephone: 1703» B36-6AOO 
Facsimile: (703) S3e-27S7 

E-MAiu: cc>mmcente:r®olipp'.com 

WWW.OLirF.COM 

Facsimile Transmission Cover Sheet 

November 29, 2001 



To: 



Ms. Francine Young 

U.S. Patent and Trademark Office 

703-305-3230 



From: Joel S. Armstrong 
YourRef.: 09/937J76 



OurRef.: 110748 



Number of Pages Sent (Including cover sheet): 12 
Prepared By: JSA ^ . 



Comments; 



Ms, Youngj 



Further to your request, attached is a copy of the International Preliminary Examination Report, Please 
let me know if you have any further questions. 




Sent by: 



This facsimile i^intended only for the use of the individual or entity named above and may contain 
privileged or confidential information. If you are not the intended recipient, or the employee or agent 
responsible to deUver it to the intended recipient, you are notified that any review, dissemination, distribution 
or copying of this facsimile is prohibited. If you have received this facsimile in error, please inrunediately 
notify us by facsimile or telephone, and return the facsimile to us by mail at the above address. 



11/29/01 16:13 FAX 703 305 3230 



USPTO/PCT OPEP 



RX REPORT 



IgjOOl 



RECEPTION OK 

TX/RX NO 
CONNECTION TEL 
SUBADDRESS 
CONNECTION ID 
ST. TIME 
USAGE T 
PCS. 
RESULT 



8356 

703 836 2787 

OLIFF & BERRIDGE 
11/29 16:10 
03'28 

12 
OK 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 ; 
F16H 25^2, F16D 65/21, 65/16 



Al 



(11) International Publication Number; WO 00/60255 

(43) International Publication Date: 12 October 2000 (12.10.00) 



(21) International Application Number: PCT/NIjOO/00227 

(22) International Filing Date: 6 April 2000 (06.04.00) 



(30) Priority Data: 
1011731 



6 April 1999 (06.04.99) 



NL 



(71) Applicant (for all designated States except US): SKF ENGI- 

NEERING & RESEARCH CENTRE B,V, [NL/NL]; P.O. 
Box 2350, NL-3430 DT Nieuwegein (NL). 

(72) Inventors; and ^ 

(75) Inventors/Applicants (for US on/yjyKAPAAN, Hendrikus, Jan 
[pyONL]\ Waterhoen 5, NL-3435 DM Nieuwegein (NL). 



VA Nieuwegein (NL). BROERSEN, Simon, Jan [N17NL]; 
Lichtegaarde 41. NL-3436 ZS Nieuwegein (NL). 

(74) Agent: JORRITSMA, Ruurd; Nederlandsch Octrooibureau. 
Scheveningseweg 82, P.O. Box 29720, NL-2502 LS The 
Hague (NL). 



(81) Designated States: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM. 
DZ. EE, ES, FI, GB. GD, GE, GH, GM. HR, HU, ID, IL. 
IN, IS. JP. KE, KG. KP. KR. KZ, LC. LK, LR. LS, LT. LU, 
LV. MA, MD, MG, MK. MN, MW, MX, NO, NZ, PL, PT, 
RO, RU, SD, SE. SG. SI, SK, SL, TJ, TM, TR, TT, TZ, 
UA, UG, US, UZ, VN, YU, ZA, ZW. ARIPO patent (GH, 
GM, KE, LS, MW, SD. SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ. BY, KG. KZ, MD, RU. TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES. FI, FR, GB, GR. 
IE, IT, LU. MC. NL. PT, SE), OAPI patent (BF. BJ, OF, 
CG, CI. CM. GA. GN, GW, ML, MR. NE, SN, TD, TG). 



Published 

With international search report. 



(54) Title: ACTUATOR HAVING COMPACT GEAR REDUCTION 
(57) Abstract 



A screw actuator comprises a 
housing (1), a nut (A) and a screw 
(16) one of which is axially fixed 
with respect to the housing and the 
other of which is axially displace- 
able with respect to the housing for 
moving an actuating head, as well as 
a motor (2) which comprises a stator 
(6) connected to the housing, and a 
rotor (7). The rotor (7) of the mo- 
tor is supported rotatably on a sleeve 
(8), said sleeve has an inwardly di- 
rected flange (21), which carries an 
excentric hub (23). The excentric 
hub (23) rotatably supports a gear 
wheel (24) through bearing (30). the 
outer teeth of which gear wheel (24) 
engage the inwardly directed teeth of 
the ring gear (25). The ring gear (25) 
is driving screw (16) which is ro- 
tatably supported in the housing (1). 
The nut (17) of the screw mechanism 
(4) is slidably, but not rotatably widi 
respect to the housing. Through the 
screwthreads (18. 19) and balls (20). 
the rotary motion of the screw (16) 
is converted into a linear motion of 
the nut (17), which is contained in 
a cylinder space (32) in the housing 
(1). 
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